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• We all started with SA, TS, GAs… 
• Then somewhere, somehow, things got out 

hand…

1. The tsunami
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1. The tsunami

http://conclave.cs.tsukuba.ac.jp/research/bestiary/
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1. The tsunami

• >130 “unique” entries 
• All kinds of animals, insects, plants, physical 

phenomena 
• Interesting things l ike “Sperm motil ity 

algorithm”, “Intelligent Water Drops”, “Zombie 
Survival Optimization”, etc. 

• Rea l ly b i zar re th ings: “Smal l wor ld”, 
“Reincarnation”, “Teachers”, “mine explosions”, 
“Consultants” 
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1. The tsunami
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1. The tsunami

• Not all of this is published in bad journals. 
EJOR, IJPE, C&OR, JHeur, all big journals at 
some time involved 

• Some papers have received thousands of 
citations 

• Zong Woo Geem, Joong Hoon Kim, and G. V. 
Loganathan. "A new heuristic optimization 
algorithm: harmony search." Simulation 76(2):
60-68, 2001. 3656 citations in GScholar 
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2. The capital sins

• Many authors have been researching these and 
related issues 
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2. The capital sins

• My take on this issue. IMHO there are three 
main capital sins: 

1. Comparing only against cherry-picked 
methods or vanilla versions of the proposed 
bio-monster 

2. Peas-to-Melons comparisons 

3. Lack of sound statistical testing to check 
statistical significance of results 

• 1 and 3 are well known and easy to spot. Let 
me focus on 2. 
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2. The capital sins

• Peas-to-Melons comparisons 
• Focusing only on solution quality, not 

considering (to some extent) CPU time 
• Metaheuristics use resources (CPU time, 

memory) to give a solution 

• Not carefully controlling CPU time in 
the comparisons leads to fallacies that 
are misleading (part) of the scientific 
community 
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2. The capital sins

• Comparisons often against published tables 
with results obtained years ago: 
• Different processors (older) 
• Memory speed, bus speed (older) 
• Different compilers (older) 
• Different programming languages 
• Different operating systems 
• Different coding skills 
• Different stopping criteria 

• These factors add-up! 
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2. The capital sins

• Corrections based on raw CPU frequency are 
utterly wrong 
• Intel Pentium 4 570 3.8 GHz (circa 2004) 
• Intel Core i7 4500U 1.8 GHz (circa 2013) 
• Older model more than twice the clock speed 

• Some would think the older model is faster… 
• … not true by a long shot. According to 

cpu.userbenchmark.com the new model is 
TWICE as fast with HALF the clock speed 

http://cpu.userbenchmark.com/Compare/Intel-Pentium-4-380GHz-vs-Intel-Core-i7-4500U/m11003vs2743
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2. The capital sins

• Is the compiler/language so important? 

• 7x speed up from C# to C 
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2. The capital sins

• From Visual Studio 2013 to Visual Studio 2015 
you get a 20% improvement in C# binary 
speed due to new compiler technology “Roslyn” 

• Inlining/optimizing a frequently called function 
can improve code speed by two % digits 

• How can we trust a 7% improvement in solution 
quality in a “new” method in a Peas-To-Melons 
comparison? 
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2. The capital sins

• Apples-to-apples comparisons: 
• REIMPLEMENT published algorithms 

• In the same language 
• Sharing most functions 
• Same coding skills 

• TEST in the same computer platform 
• Same processor, speed, architecture 
• Same compiler 
• Same OS 

• Run with used thread CPU-time as stopping criterion 
• Carry out statistical testing for significance 
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2. The capital sins

• What authors are doing as a result of the Peas-
to-Melons comparisons: 
• “New” ideas easily best published methods in 

“comparable” running times 
• The better results of the “new” ideas are basically the 

compounded effect of a faster CPU, newer compilers, 
etc. 

• “Hybridized” versions of existing methods are seen as 
“better” just because they run on newer hardware not 
because they are actually better 
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3. Keep it simple, stupid

• Very simple template. Iterated Greedy:
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• Average RPD Results for a regular flowshops: 
• Simpler methods work better

3. Keep it simple, stupid

Method NEHT GA_RMA HGA_RMA SA_OP SPIRIT GA_CHEN GA_REEV

AVRPD 3.35 1.13 0.57 2.37 5.09 4.83 1.61

Method GA_MIT ILS GA_AA M_MMAS PACO IG_RS IG_RSLS

AVRPD 2.42 1.06 2.28 0.88 0.75 0.78 0.44
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3. Keep it simple, stupid
  ρ =30

IGRLS DDERLS EDAJ VNSJ ILSD HGAT1 HGAZ HGAT2

AVRPD 0.39 0.39 7.72 4.88 0.49 2.23 0.74 5.29

AGA hDDE DABC SLS IGA pIGA ILS pILS
AVRPD 0.87 0.64 0.83 0.41 0.24 0.28 0.25 0.31
  ρ =60

IGRLS DDERLS EDAJ VNSJ ILSD HGAT1 HGAZ HGAT2

AVRPD 0.36 0.36 7.02 4.39 0.49 2.13 0.63 4.50

AGA hDDE DABC SLS IGA pIGA ILS pILS
AVRPD 0.78 0.60 0.76 0.41 0.24 0.27 0.25 0.30

  ρ =90
IGRLS DDERLS EDAJ VNSJ ILSD HGAT1 HGAZ HGAT2

AVRPD 0.35 0.4 6.64 4.17 0.50 2.09 0.59 4.09

AGA hDDE DABC SLS IGA pIGA ILS pILS
AVRPD 0.72 0.58 0.74 0.40 0.24 0.27 0.25 0.29
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• RPD Results for a distributed flowshop. Simpler 
methods work better:

3. Keep it simple, stupid

ρ HIA SS BSIG IG

20 10.54 1.80 0.97 0.60

40 10.06 1.64 0.83 0.45

60 9.78 1.55 0.77 0.37

80 9.58 1.49 0.72 0.32

100 9.37 1.45 0.69 0.28

Average 9.87 1.59 0.80 0.40
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• The pattern is similar for many different scheduling 
problems: 

• The simpler, the better 

• When complex bio-monsters are stripped from 
the eye-opening “operators” results improve… 

• …if tested in an apples-to-apples setting 

• The old-known diversification-intensification 
combo is enough for most scheduling 
problems

3. Keep it simple, stupid
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• We have a big problem in the community 

• We are not going to be taken seriously if 
we do not put a remedy to this problem 

• In apples-to-apples comparison scenarios 
all the wild ideas expectedly fail 

• Time has come to stop being permissive 
with this research as it is hurting us all

4. The fix
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4. The fix

• RTHOTP 

• Reject 
• The 
• Hell 
• Out of 
• These 
• Papers 

• Rinse and repeat ad-nauseam
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4. The fix
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